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*l ^7>sfll 5it}-. HS^fe iSJ-TS £}-Aj-* ^-^^fe tq^SOol db*|-£<H ^"^d*. LCD (Liquid Crystal Display), 
£-b DMD (Digital Micromirror Device)* *ti-g-*rJL $X^, ^MH ^-§-5]-^ LCD SEfe- DMD7> ^S. A r -§-€ 

tf. LCDfe.si^-^^i ^*ifc 3}7]3}<?i «sm m-a^ ufl<i>ihEfl7i- $jL, ^321 m^-s-sjofl ^ ^ 

^1 <H =1 Tfl n^thl. DMDfe 2lJ?-<>1H ^oHtt ^)^°J. Si SHI nj-s} ^Hasn^S) ^a^ 

* + 103E°IH -10S A> 0 1°M ^^-A)^ %3 *A>ZJ-ol 27M ££f 7Hl7fl *H SW-fr n 2 "^^. 


7l# SMI S}7]q-, *<a^-l- 3* «-2Hl«H3!2:-§-(Fly eye lens)^ ^€^.5.^^ ^€#iL 

S°l Sf« *r 7fl>Sl£l«H^jl 5U^. 3L?h = 3.*^ ^94-1- fl*H 371)51 C^-&2fl«l ^Ar* 

<>l-8-*M ttHj-» ?«*rfe ##*HH 171121 ^#elH al-g-sro} ^# Tg^a! 5U<=h 


«.3 c^*5i]oi ±7.}^ jiifl^ *hh# «-si*hi ^at-u^Hr ** °i-§-^ji 31^. °is -g^H 

^-i-«-el«H diHl-^SR? *^3^r £ H JEAl* t3>£>. ^-o] ^n^-ell- tWa3.ojnl3 (Dichroic Mirror)* 
4 «"5l€ ^%21 *I«8We- ^a^ Sfe 371)21 ^^ = el#* ol-g-tb ^ W)l7> tfla^olc»-. 


£ 3*11 =5.^1^21 ^"€(2)521- cl^s-^o] i^>(52) ^>ol2) ^S. ^ofl afl^l € ^1 1 Si *l|2 # 

2l-olo>ol^l 2 (Fi y Eye Lens)(4, 6) ^ € ** ^ (Polarizing Beam SpUtter :«>1 PBS^aL tb^r) <H ^ «1 (8) 2>, ^ 

^tb >l]l ^fl^l ^14 ^olaS.5i°l&|(12. 24. 32. 44)2}-, , g*>*fi- Stt^Ml^fe ^i|l ^ ^12 ^^>°lel(16, 4 
0)2>, ^^aq-ofl tq-E}- ififl-Al^lfe. ^IH ufl^l ^3 =e)^(18, 26, 28)2}-, ^1 ^7 B 

€-^^1^(10, 14, 20, 30, 36, 38, 46)2J-, €sll 0 ll- fl«r ^1 ?J ^2 ^^0)^^(34, 42)2]-, PBS H.e)#(50) 

^r^l^c)-. 


^1 -H ^12 l-el-^l <^>PL€2:<.4,,6).-i:- M(2) 2ll^.-i- A >€ «>°laS. «^.# i a.?lS.,«-*sW. PBS. .<H-.ellol (20).; 

a M^I ? J1S«| f^-i7} 5«a^^l>D '& li r- PBS <H Sll 6 1 (8) °JA>%# o]± «>uf£) 7}x}±r ^d^%, ^ P^ 

*4S€*1S ^-el^rjl S4^ ncflS #7s>e)7|1 *>oL, P^-fe PBS <HbH c> 1(8)21 Hfl^ofl ^f^o S Jf^g. 1/24** 

(£Al«>^l S^g-)6| S^S ^*5l<H #A>£]7)1 *><^ «*-^^7> ^SrTfl ft^-. ^1 ^•'ffl^ ^li (10) ^ PBS «H ^ 

°1(8)21 */•>*§■ ^1 ^ol3 S sj«la|(i2)S 3**1 tl^h 


»]1 tfOlHS.^ n lel(12)^ ^^*A>, i=-^ ^ 2l^B Jf.3|- S^^S -y^l-% ^ ^^%^r *a>a1?1jl ^-^ 3? *M*|- 
■f-^l^cl-. ^1)1 ^*A}n]^(16)^- Hi Ws.S.qvWWi*! «^«H ^12 $^^€^(14)1- °JA>51^ ^ 

^lll 5|^ = el^(18)^.S. ^SV*>a1?1i^. >D2 ^l£iS.^^el(24)^ ^^*a>, aj^sq- S^^S. ^)]l cfol^ 
5.^°1^(24)1- -f-4*>°l ^13 ^'fflAj^l^(20)l- JS-fr* "y^-l-* ^ *a}a)^ ^12 Jl^ = 2l#(26)°.S. 

5l7fl *}JL, aj^** Jf-aFAl^ »]3 51^ Set #(28)^.5. *^sl7fl *t)-. 


^11 MlA] ^3 fl« = 3l#(18. 26, 28) H21 ^ ^. *, ^^*2l ^«8**"fr t^Ml t!:^. ^a) 

^■*H, ifl*l ^13 s]^=Bl^(18, 26, 28) ^-^^^.S. S)^s>^a-1 x>A]si ^^sq-JEofl t^e}- cl^ajol i 

7«>(52)oll ^Aj-si^ 3), ^, a)AB^-21 1aj-^*17> *e|-^>0 Sri, 3^1*21 ^*^*|7> ^A>a| ^a«^5}7ll *q.. 


^ 7 fls-^ ^-2003-0013931 


3.^13(32) *Hl *3H31i(34)l- ^15 cM^ain^ (44)5. ^A}^. ^3 3 £5. el #(28) » 

*fl6 ^^^(38), *112 3^^(40), a)12 %Sfl<>l ^S(42)» *N 4°1 33.^1*1(44) 3. «B 

a>€^. 

*113 tHH.3. ^13(32)^ 3)^4 S^^S *)U 3 3 = el# (18)^3^3 ^%-§- ^a^Ui, ^ 2 

3 35^(26)^3.^21 4*4"** aSM^ltl*. ^14 t}<>l 3.3^*1 3(44)^ ^ ***f 

flsf- «r*s| ^MM***. °13tb 21, ^, S«#<$«-& 7}*lJL *fl7 ^«^«S(46), ^%#(4 

8)* ^-R-*H PBS 5el#(50)Jl3 ^a^t}. 

5&##(48)JL3^el PBS 5.51 # (50)iL3 <yA>£ 3S^el^(50A)°11^ SM-sM ^#i«W ^7>(52)3 

«a^^ °1 3 + *)U ^1 ^3 ^^521^(18, 26, 28)3 3.7H1 5)^zl"£7> a^ xl-g-ofl ^^,^,^1* 

r]±x$}o) ^>(52)21 *\5L ^ J^ofl ^Aj.£] 2i ZLl-21 ^ °a^tt ^iL3 i3t^«^. *13>H 

<*r.£3 ^^^171- >ia»^£l^Ai ojA}^ 31, *f, %q#1 ^HM ^>(52)fe ^1, ^, 41 

a 3 s^*^ ojofl tt|-s|- clil-Bflol iA}(52)Sl ^ j^o^ AJJL7} £*>*1^3 ^3:2, =f-^ 3^!# 

aIjU Avails. ie)-^* SAl^Tll t^l-slH i7>(52)7l- ^SLa^x}*! ^+ PBS 5 

el^(50)»flAi <yA>5l^ S«^* ^cl jLAj^ofl P?!#iL3 *eV^^r t 1 **^. °1 ^*>(52) 

oil P^^^Sl tte>^^ PBS 2.el#(50) ^ ^a>^^( £ a1^1 ^*)* 3-fi-*H SWa^t}. 


o]$l £o] ^^Hel#* <>l-§-« 5.3*)^ 37flSl 5)^ = el^# °l-§-%Ml ^ 3 s^SLel^l- #21 

(Synchronization)* **7> *W*Kj ft*** 7>X|a 5tl^- 

*q-*rC^S. Al^^ Al?_V0l ^B^Tfl 5|*i 5)35.51 #2) ^^lt Sg^ofl *H 3 3 H *M 7> ^^fl 

^ 0)^711 33=el#l-?_V21 AR>^7l7> l-^^l^ ^^fe ^^sflxiTfl a.eln, 

^sflSl St^-i HS^lEl 371121 ^^521^4 ^ ^*Rr SBll-^ ^^.3. ^ 

el* ^1«: ^7flSl ^13S.^1 njell.^- ^nl*H*> ^-ofl nq-HV ^74)^ ^ 27 > 4^^l2. ZLl-ol ^l§}fe A o v 
cflaU a tq-el- ^t^ISI ^-3l7> TlxlTfl ^ « ^^^>7l7> ^1^* 7>x1jl 

elf-jl*r *rfe- 7l^3J 3>^| 

tq-efAi, a. ^xgs! s.al^ 5«a^ ^l^* ^^!« ^ Si^ ^ 5<ti^ ^* %^ V ^V* 

Aj- 7l 3-3: ^oj^ ^ ^^.^ ^-g- t^i7}t *M£i =ei#* ^l-g-*}^ %nn 

^£1 7-^ «1 at* 

^-71 ^2J# ^ §>7 ) fl^, €■ ^ ^* t^i7fe S.H^Efl» 7}7H A> 

Ajsi m^- ^74m«HiAi «jr^-^^s. ««A>sioi zmqn &±s.^ ^-*i7> ■3«a*a*i>n ^-4 °j^>%* 

^ ^ ^»^^ ^3*1 ^ AiS. ^SS *A}5l7ll tb^. 

^. ^ofl nl-» =3a)Bl£l 2<g %^-741fe ^^efl°l i*Hl f A l«2i °l-§-^ ^tfl^HHr 
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aS^^oflAi <#7] ^^S-eflol ±*}o\]A\ ^£3. %-$r X|**Hr 2^ **MM*1 #1" «>8 *W ^97fl 

*rfe #€9-; 3=331* 7>*M <gA>%^- *>aio} ^ ^Til^^Ai o.s 3^}9<H *13!97fl ^iL3*1 #-§-3. 

A f*H °d*r%l- ^cfl^<H] ^*el«1-ji. ^*el€ 3^#©1 ^H9*l ^S. 4* 

v+**h>« «^>97fl sHr -&<gS|- 91 4j*9 ^sj-iX^: «tfsj- 3) 4j-g-9 3* #*M:xHH i+^^tD 

#^>5lfe 3^#9 %^3 3711- ^ Cl^#5flo) ^>4). ^^^Eulsj. ^^Tfl ^A|7lfe %^7\}$±; o}^ 

3.^ ^TflS-f 99 3^#1- t-13 9-€- 13.3. «>*el 3^%9 ^37} ^H.*^^ t)iit-5ll°l 

i*Hl *q 33 = ^«l*Hr 3* *^iL3 £9-. 


Aj-7l -=-3 <qofl 1^9 ^ -3-9 ^ ^-^1-^ #2^: *ja| oflofl 3)^ -M'S* **M H99- 

Tfl €?H9-. 

€• ^89 a>^ft ^Al e|* £ 2 m^l £ 6* #2*}<*l -tfX]*l 4W}7l3 ^9". 

S. 2fe ^89 aflofl ^ #ig= ^OJSJ. ^ ^-§- ^iX* jE32l|99 2^ %«M1 £A ] 

£ 2<>fl 2^ #€(52)9- cl^s-ellc.] ^a>(42) #12. ^Ml #-S(30) ^.2.3^9 £a}9.°-3 

Hfl^m ^r°m ^ *9*9 3H 312(54), «}4£^ (Anamorphlc Optical System) (70), 93 = 9<&(72), ^m^fti- 
A>(Total Internal Reflection; °l«h TIR) S9#(76)l- ^l^-i, *fl 1 ^ 912 UslH 312(74, 80)* 9 ^9t!:9-. 

%€(52)£ %* ^399^ ^H°fl9 %^-5<a^ 312(54) ^*-3 **r*19fe «Va>^ 

3-3. «»S.JMN SKM-^oW «A>sj<H $ 9-fr9 3^312(54)9 oj^ofl ^^t)-. 


■S«afl-« ^9 jg.;E 312(54)^ #€(52)9 ft*>3 H 9*11 ^9©1 ^9-9^ <8^>** ^ Ml^^ c^a)^ 

^1^(54)^ 5.^^ o.S. Aj-cfl^ o.s ?J ^oll- 7M^, ZLS1 m^-ofl 3^^- ^tb ^1 ^12-4 <: >13S^ 

(56, 58)2)-, Zl*4 ^ *9*r?1l ^^1^ ^i^> 2^^(60)1" ^fetj-. *)] 1 ^ ^fl2 cfo} aS .oj 2 ^^*(56, 58)2)- . 

^> S^^(60)^r 312(54)9 Ml^-ofl^ 7>AjoH o^gfl ^A>£)o1 #A>E)^. %^o] <Qa\^^\ 

slfe ^ to l =|7ll^ 1A}*)>\] tijAl^q-. 


°l5lt!: ^ill U ^112 4°l3S^ 3^^»(56, 58)^)- ^*a> S^(60)-§- 5.^312 (54) °H ^^1*>^ *>M"9 ±3. 

£ 29 ^^^.3. £A|tV a>9 ^ ^He^t-(62)^ ©l-§-*>^ ^©14. ^^-^^19 S.H3!2(51)5r 

■f-°J^M9 571)9 ^iel#«(62)^r n>3*H * 27B9 ^n=el#(62)9 ^A>^ofl ^ol 3S .oi S ^ o_s. ^ 

1 ^ ^112 4ol3S.5i 2^^(56, 58)1: ^Sj!, 17fl9 ^-21" = e| # (62) 9 ^^oflfe. ^^VA> SL^SlS. 3.^^ 
(60)1 ^tl-711 ©H^, X| i X|2 2^^(56, 58)2)- ^«1A> s^^(60)°l *\3. ^«8^-7)l «l)*l£)7ll 

^ 57119 WE. el #(62)1 ^ 3.^^2(51)^1 <a^3)-Al^ ^■ < as r ^ ^^"9 S.H 

312(54)1- ^«r7fl «th 


^ ^1*9 s.H3l2(54)^ iflJf- ««^>» ^«r°^ 9-¥-, # ^71 aq. a ^^l-( n > 1)1- 7H^ pfl^s. «1^-<H 

^t)-. ZL9J1, ^^3)- ^ €%*9 3.^312(54)3. ^7,1-^ zlS) ^o\}^\ ^l^SH 3^312(54)9 ^719 1A 
^o\) i^9 ^71)^ olAj-o_^ <yA>97fl ^-©.3^1 ZL ^7ll^<Hl^ ^«.M>5)7fl ^-C)-. ol^Tfl, ^oj^ ^j^e) s.c^ 
(54) «1| °JA>€ 39 ^9 ^^l^^H °.3 ^1lA>s]o1 X|l 4°1339 2^^(56)^3 0 Ja>^c1-. 


Xll S ^^(5 6 )^. ^§> fe 9-^cfl^, ^ s.^ ^#-§- «Ja>a|^ XU #a>^( 53 )# ^.gfl <q^-s. ^a>s] 
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711 *>j! 7^12 4°l3£ a -) S^^(58) ^±3. -f^Wl ftcK *fl2 t}°l3.3.^ S^^(56)^gr *IU 

3^(56)# ^-4ft ^ €«Hr sH*^. °fl» ft^M?} -*7l *i|l #^(53)°fl 

tl^ft ^2 #^(55)^- *«fl ^-¥-3. t^r^Ml *>J1 M-^^l S^^(60) Zc2-3, ^^A) ft<}. 3 

5i^(60)£- *\]2 S^^(58)# f-^rft *r<q^# ^1 ^2 #A>^(55)<>fl <?i^ft ^3 #^(57)# 

$1^3. #A>£]7fl ftch ^ft *<ti3r ^ <Sj*tq ^^^(54)3 ^£1^1 &-fer *IU vfl*] *fl3 1^(53, 

55, 57)* 5<&ft 7^fe 3, 3, M-^Tfl #A>£ch 


*)U ifl^l *fl3 #^>^(53, 55, 57)°fl ^-§-3^ 3-$% ^3-^°\}rr %MMr 3*« *1U Ml*l *«3 Wi^l (64, 66, 

68)7> St)^ #A>^s.32). s.^^^. 7 Hal ^7 r S ^*1€4. ^1 i-fl^l ^13 #^(53, 55, 57)^ 2), ^^l 

#A>Slfe ^ 2^, ^ ^^^71- Sfl^ #A}^l-<i t]l-g-E|7]l **lS]<H %MM?l7ll 


<5>q-S.^ %®!-^l(70)^ ^^(y^ s\ 3i = el#(72)-°S. ^l^SlTfl ft4. ^5)- 

14 -^S-el SH^!S(54)51 *lll ufl^l ^13 #a>^(53, 55, 57)^ ^Sfl #a>e]^ 3^%3 %JL*# ^o|7l $\?>}<s\ *fli 
^13 #^>^l-(53, 55, 57) AA^ ^>(78)^ ^-°ift ^i^^l (Aspect Ratio)* 7>^7ll^- >g2j 

neK, ^ ^^-e] S.H^IS(54)<i^ *e|£H*l 39. 3, Y^r ^.2.3. ^-ft^Tfl ^ft-i 

fJ-*3 *^<>1 -tfcfl3| J&S ^7>§>7ll °1« l 8-^l*>7l fl*H, 3-*MI(70)$r Y^- ^21 %^ 1/3 

(78)4)- *<a*H*l7fl ftt)-. *>M-£^ ^-*M1(70)^ ^ SciSl^ fe(Cylindericallens) %-±3- 


^^^^#(72)^ ^VM-a.^ #*MI(70)* ^-B-«>^ -Hs. 4\*\s. <a^fe 3^%* ^^^1^ *\ 

S. f^SS M-^Tfl %a}5\7\] *>#b1 £A]§>xl ft* ^-S-EH ^1^1 fl^S)^ #^=1^ 3^1**1 "ti^t!: 

T1R =el#(76)^- Jl^l-^S ol^-ol^ ^^He)#(74) «aA>S)fe. 3^%* l , lR^(76A)-= > llAi r^l^H 

^>(78) Zr±3- «*^>Al3q Sh^^ofl Til ^4 <=.>^&| tji^ol ^x>(78)°llAi ^-^^ £Al§>^} ^ 

o. ^a}^ 711 ?M. 


^^*511«>1 4i^>(78)fe TIR H^#(76)<HlAi SK*.^ 3^^ «l-g-«>^ S)- A j-* t 1 *^^ d l ^-f . 

72)1- f-Sfl Ai^. M-^Tfl <gA>sjir 3^** ^(78)^1 £ 3^1 ^ i 

Sel-ola (Color stripes) <^^(R, G, B)^.^. M-^*>711 ^^, v €^. ^l^l, ^^Hl§(72)^ ^1^911 ^ ^ iS^ 

olH. ^^(R, G, B)tt 5E. 4°11 £Al^ a>^ §o] tl oflA| t 33_ Al^-o] ^-^ ^3.1-^^^. ^l^Tfl iSt^Sl^ 

^ "U^^ 2), ^f. ^^^(R, G, B)«i 4iA}(78)°llAi a], ^^Sl AlJis. S a1^ <HH5)1^^ 

■?11-(RL, GL, BL)£ tq-e)-, cl^Sjo] ^x>(78)5l ^ 3^^" ^1J:7> 

JL, 3^% 4l^7> Al^ajo^s. ^el-Sr A c v * S*W1 €^r. clifSll d l ^>(78)7> DMD^a>^1 ^-f 

TIR =el#(76)5.^-Elsi <aA>%^ n >6l 3_s.nl el ol-g-^H ^7l2}<a Ai^ofl nl-el- *a>^ ^<H^S.^ fl--* 

* ^-^^q-. cli«-Sflol ^a>(78)°11 S^-Sr^-^r TIR HBl#(76) 3? ^)* ^-B-^ ^ 

3^^1 *|-t|JM>*th. ^11 ^ ^12 «BH^m^(74, 80)^ ^l^Slfe- ^»51 ^5H°l^l7lfe ft 


ol^ft 7M^ €■ 2^3 ^ftT^l^ $<a^ ^i*e) 71^* fAH ^-<a^ ^ ^^-el £E« 

i(54)£l- S]^Se|#(72)» <>l-8-*r<H 3711- ^cfltb =r SMI €^r. ^1, %*(52) £ 

^1^1 Jf^>«S^Sl %^S.7> » C" ^Sfl* 7}xl7fl^ Hfl^lft^l W ^-ft^lSl 3.7lfe # 

£ 5^ e- tfs. ^ai oflofl tq-s. ^ ^.oj^ ^ Afl^^ ^-g- %«-^>i- oi-i-tb =s^Bi2i 2& %nn 

s^lft 
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£ 5<H1 :E*1€ 3;Tg £ 2°f| iAl-g 2<g ^3}- ^ 4?-g-el 3.H31^(82)21 tj-aj?., 

ZL«H| %3S. ^$^*}(86, 88)7> ^7>aj 0.3. t^b}., #*Uji-3-§-21 ^^)a)oi hH^e^} tj-s. 3^ 

#-£(52)* ^£4 ^Va>^ 0.5. =f^§^o\ ^"M 91 ^-S-el 3..E. 31^(82) 2} °Ja}^o| ^sq?!] 


tf^S* 91 S.H^(82)fe #€(52)21 a-i-St^ofl ^^=1<H ^l-slfe <Q*}%-£ zz.21 ifl^-oj|^ ^a]^ 

3^M^iL3.*l ^<U# #-g-i«- #7ll *4 ov^-gi a), ^ ^#0.3. ^-elsllxdl^. °1» 91 ^«-el 

S.H^!i(82)fe 3E.% 3.3. -#^3.3. *i zJ°lt- 7>*H, ZL2| ifl-«M| 3^% 3^ ^5. ^d*l£ *fl 

1 9! *112 £M33.«J S^(84A, 84B)* *ill 9l *))2 c]-°l33^ £U^(84A. 84B)-8: H* ^n°fl ^«fl 

«*>3<H #*>3fe ##tM «BW*91 ajzj-o] -Y^ *«<>1 sq?fl H«- 

^- *s}*H #a>s]^ ^v^g. <Qa\%*\ ^qWH ^-<a*V7fl fttj-. 


olBl^r U *i]2 S^^1-(84A, 84B)# S.H^li(54)<=>fl *>M"2] ^3.3^ S. 3°ll 

2J- 471)21 ^€ 3*^*H = Sl#(84)* °l-§-*Hr 41* 1-^, 3*^*1 3 

S(58)2l- 471121 ^Hel^-t^; v}^<^ us- ^ 271121 ^He]# ^ofl Till W3L3.cH t[jL 

i+H^l 27fl21 ^Hel^ "Q^ofl ^|2 tM3£«l tb ^ *i|l 91 *fl2 cfolHS.^ s*yg(84A, 84B)«1 ^SL 

*Hr 7^7)1^ 47B21 ^=e}## ^^d*H = el#(84)# ^ ^l^-^^l^ S.H€^(81)4| ^ 

°i31SH^ °.SL*) *«afl- 91 ^»3l 3.H*2:(84)* SH3*M1 S^. 


91 ^1*31 S.H€2:(84)^ vflJf- ^tU>l- cq*^ Sl^-, S ^-71^ § -^-§r(n> 1)# 7M^ Dfl^^. 0) = 
•H^t)-. UBIjI. ^«a^. ^ €#-S-el S.S^l2i(54)S °d^>^ %<>1 ZL21 ufl^-ollAi ^^5*H 3.^^1^(84)21- *7l 21 ^ 
711^41 ^21 ^TflZl" ^l^S. °jA>Sl7fl ZL ^^l^oflA-l ^^A>^7ll tb^. <>l*7fl, ^^Sf 91 S = € 

2:(84)<H1 <g*>€ ZL21 tfl^-21 ^Tfl^oflT-i o.S ^^>E)<H ^1 9l *«2 ^°)3.3^ S^^(84A. 84B)^. 

3 


^11 tfolaaq S^^(84A)^r SpS-tfl^, °ll» *^ #^^(83)* *«B 21^-S 

slTfl fcth ^12 ^lais] s^^(84B)^r «Ba>* ^ €^ 411- 1-^ aj^%* ^71 ^1 

(83)21- ^«Vtfl ^12 #^(85)* f-SR 21 ^-S. #^>sl7ll ^th. ole|tb *)U 91 ^2 ^1^5.^ S^^(84A, 8 

4B)^r -f-^tb 4f4*«r °JA>^4 cU^s}^ ^3 -&^(67)* *«fl 21^-S. t-^€^-. ^ ^S^, $ ^-g-el 

S.H^!^(84)21 >Ji ufl^l ^3 #a>^(83, 85, 87)^1 " C" ^£1 afl^lsl<H ^"Stt 7>7clfe ^, 31, ^*<>1 


^1 91 >il2 ^^.^^^(86, 88) *]3. ^ ^« 0 v^= (x ^^, +Y*W. -YWV)SL2. 

*m%o) q-^XI ^1^*>711^ m S-a>^(83)^.S.-¥-E121 m #^(87)S.^-E121 ^ 

^11 9! *fi2 ^Sifi*^ (86, 88)^: ^^>S^^(86A, 88A)* ^^±3 7Wr ^Hel 


^11 ^^^(86)^ -3-°J£l- 91 *<l*3l S.H^li(84)2l #A>^( 8 3)4 ^21 7^111 ^*1S|<H 

*U #^(83) ^.5. #A>^ ^11 ^SV/.>a^^(86A)«1^ ^l^St^M^ ^|2 #^(85)^.5. #7.>t!- 
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3* ^-^*>7fl $.*$s\7\] tb^. *l2 *saa -3«^r<a:(88)fe 3i 3.H 31^(84)21 ^3 -fr^ (87) ^ ^21 

ofl^^-S- JL -a*|£|<H *fl3 ^}^(87)±S. ^^%^r *1)2 # ^A}^ ^ (88A) <H| *1 ^^-^>^^ *fl2 *"^> 

^(85)ilS. -t^l-t!- *r^%4 M-^Ml ^slTfl 


3#tt ^ ^el S:E3li(82)2}- *lll ^ *fl2 ^^^^(86, 88)°lt 2}*fl 7>*M 

5)cH q-^*>7ll 3^%21 4 Vo flfe %H V # ^«fl *)U ^13 (94, 96, 98)7} ^7}S. 

^fll #^3.^^(86)21 #^32]-, ^SJ- ^ ^^-e) S.H€i(82)51 *1)2 #^(85), A2 
^(88)21 #^ ^ZHW 33, 3, ^^l t^^r 3 + ^M. 3^1, ^ **Hfi37> n^r %:^^] 

#«Ml(70)fe ZL21 zH*t>^§=(Y^r .2-3.21 #^.* ^a]^ 4=-, *1^>^ <H^S. 

al(Y^ ^ Z^T W #3-) 7} ^1-511 ol ix} (78)21- ^-<Us|]*|7ll tM}. ^l^t!: *}^3-Z> %m)3-$r -g^Bl 
ll ^(Cylindericallens) ^±3. 

$\#*^(72)-8: <^>M-a.^ ^-^1(70)* ^-B-«H 7>^12] a^ o^i^. ^<&a| ojA}^ 3^%# ^-^^1^ *1 
3. C}€- #^3.3. ^^«}7fl 6 >l-a| £AlS>xl ^JEEjofl S^Sfl 3^^*1 -a^?!- 

TIR 5. el #(76)^ al^-7>#^S. o^o^ ^ H el #(74) ^.3.^ <yA}E]^ 3^%* TIR^(76A)°11^ tj^-telH 
i7>(78) ^ShM-M*! SKH^l ol^-£)7fl o>-§-e| cl^!-3H iii*} (78) °1H SH V # £a)§}*1 & 


^l-^H i*>(78)fe TIR =e)#(76)°1H 3^1%-ir <>l-§-*M stHM" ^^Wl €4. °1 ^l^ = el#( 

72)* *\3. q-* %^S.S. q-^>7ll °gAV5l^ 3^ c]^t3ll 0 l ^7>(78)ofl S 3°11 «>iq. ^ ^ 

HElola(Color Stripes) <3 ^ (R, G, B)^S M-?J:*>7ll ^^v^c}-. ^a1<H1 > ^^ = el§(72)21 J^<>1| ^e^ ^EHl- 

«1= <3^(R, G, B)^r £ 4°11 £^1^ tl oflAl t3 S. Al^-o] ^32)-^; ^ i3t^^. «1^?11 ^31-^21^ 

X\ <yA}E]^ ^, >r, An#(R, G B )<y|l ^<>| rq^s-^ol i^(78)^r ^. ^, ^^2] aj ^s. aA|§>^ ^H^liel-'?! 
#(RL, GL, BL)£ i3|^^. <^H1 ^el", ^il-Bllol i7>(78)2l A ^^1^1 3^^ ^J3L7> ^>al^S. JL, 

3-^^" -ilS7> Al^-a} al*5|^ ^-el-^-Aj-^. saI^tII ^^5fl°l 4i7>(78)7> UMD^oi ^ °- 11R 
H el #(76)5-^ 21 <yA>^ p>oi as . n lell-# o-|.g-§}-o} ^7]2l^ aj^<h) iq-jq- «VA>^=-i- ^Hst-o.^ ^. 

cl^l-^ol i7>(78)^l ^-el-ai-Aj- T1K ne)a (76) ^ f-A>^^(£Al^l ^*)» ^-B-«H 

o,l ^-rfl^-Al-^T^. ^iH ^ ^12 «sH^^!S(74, 80) ^l^sl^ ^1"2| ^Aj-^^. ^Ajojol ^ afl a] ? ] ^- ^c)-. 


ol&)?l ^aj^. 7 }^)^ £ igv$<H ^ %nn^r ^ ^^-el 71^* ^S-Alofl ?Hr 5^3^- ^ ^^-el SH^l 

^(84)21- §>u)-51 3)^ = el§(72)* *l-§-*><H ^7^121 3711- #<a aJtII ^*1, ; t€(52)^S.-¥-Bl £ 

Al§M ^A>^3^12| %^S.7> £ 22}-^ ^3^) •• L" x> ^Efl* 7}xl7fl^ 

5. 6£r 2r tt^ 21 S lW AJa| ^ofl tH-S. 2 i§ ^-SVt^I ^ ^°JS1- ^ AB$5) ^-|- %^X>^V* £Al*b ^^S, ^1 

£ 5°11 £Al^ " L" Hfl^^Eflofl ^ SflT}. 


£ 6»fl £A]^ ^<a^ ^ ^^-el S.H^(100)fe ^€(52)21 aVA^oll 21^ ^^f5l<^ ^a}^^ <%A}%-§r ZL21 M)^ 

o^el^i ^^a1-a|^ ^-<a?!; ^-711 ^ <^>*el 2j, ^, ^ab^S. *el sfl vflth ^s)-^, 5<asi- 

^ -ifl-g-Sl SH^lS(100)^r S-H^^S. Aj-cfl2} AS. ^] ^11- 7}^H, H21 vfl^-ofl ^fBlt ^tt ^13.^.^ 2 
^^(102)^1 ^^m^. Heli, ^°JS1- ^ Afl^-el 3.H3!2:(100)21 21^-ofl aB«.^s. i^*V ^ 2 x}o]3_3_°\ 2^^(10 
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4)3 3$ 33-3 2^(106)3 3"3 *\\ 3333.3 3^(102)3 33"3-7ll «1)3€3. 


*)ll 33333 3ig3(102)£- 3J=.iffl2:(100)3 tfl^Ml 333 2)n 33"33 #33-cr %W>) 3333=3 3 
^sq. ajzM sqi=. Y ^ 3^3 «113€3. oleltb *0l 33333 s3 3 (102)1 3^3^(54)3 

3fe 333 $#±3. S3 3 33 ^3 33^3 #1(107) 11 3-§-3^r 333. 4* 13, 33"3*1I3 

£_=*2:(101)£|--§-*1j4I3£| 2713 33=3 #1(107)-* 3=233 31 # 17113 33 = 3 #(107) 3 ^A>^ofl q-o] 
33 -°3 3i 33333 2^(102)* 3r€-3. 333. 333 ^q-^ ^ 5 . e ]§(io7)# ^¥-33: ^ 33-3 
313 S.H^(ioi)«H| ^333 11*113-33^33 #<u^ ^ s.h^1^(ioo)1- 33333 33. 


^"33 U 3-g-3 jjLH3^(100)-b tfl-¥- <q^-, ^ ^3Ji3 e ««*(n> 1)# 7}*l^ ils o]^. 

333. 333, 3l 33^(100)3 33€ 33 vfl^-ofl^ 3*S33 33^(100)3 ^33 

3333 :£33 333 OjA>E)7fl 3333 ^ ^7)1^33 #33-33 3"3. 3$7fl, tftfSj- ^ 3*3 3.3 

313(100)3 333 ZZ.3 ^1*3 ^3333 o_s. 333"33 tJ-o) 3S ^ 2^(102)33 333 

3. 

3l 33333 S ^^(i02)^r ^3tt 3333, ofls- s.^ ^331- ^333 ■a^s}- ^^Vcfl^ol *)U #33(1 
03)1 *«« 3-¥-3 #333 33. 3333 3)3 H 333£ 3333 -y^^^^ 33-3-^3 31 2 #33(105)-* 
#811 3*3 #333 33. 


32 33333 2^3(104)3 333" 233(106)^ 37113 33=3#(108)1 3-§"33 3333 «H333. 3* 
37113 3333 #(108)1 # 27fl3 3333 #(108) 333 333 32 33333 233(104)3 33:3- 2*D3( 
106)# 333 3l 233(104. 106)3 3333 Hfl^Tfl^ 3-333#(108)l-fr -¥"33333 32^" =r $i 
i}. >112 q-olH^oi s^^(i04)3- ^^:7.> S^^(106)<>1 H3#^-t^ll" ^31- 3l ^^"3 SH^lS: 

(100)3 A2 #^(105)3 ^^3 -Hl-H^* 7M711 ufl*it!-ch 


7^12 ^13S.3 S^^(104)^r ^112 t4^(105)lS^Sl ^ Qis}±r 3^^113, 1^ 3^^# ^Va>a1 

.3 T^u t-A>^(io3)^r «-sfl #7,>ei^ ^-^^3 ^1^3711 tb3.. ^^>s^^.(i06)* *112 3°ms.3 

S^^(104)* ^¥-3t!: 33^>a]^ ^"71 3^§>7fl ^1^3711 #3.- " ' 

^#tb €"^3 31 *^3 S.H^1^(82)3 ^112 3°lSS.3 £1^(104) 3l 3.^^(106)°]] 3811 ^•<a?> 

1- 7>3°i ^*33<H 3ft37fl *1*83^ 3^%-3 3*11 *I|i vfl3 ^3 ^3^3(90, 9 

2, 94)3 "^33. €3. 

33*> ^P-S-i- 33^ ^-"^3 ^ 3-&3 3.^.^1^(100)^ ^«S3 31 ^3^3£ ^3-^13 * 

33 #31-711 t>3. 

11R ia|f cfl^i a}z|- PBS = 3^-1: 3-§-3^ 3^15113^3^3 333 LCD 3^1 3-§-^ 

SI3. 

#'9 3 iL3 


3#«i 33 ^t^iW ^ « #€-3 33^3^ h ^-33 3A^3£ ^ o a33 3^-3 3 

#3^1 ^^83 ^ SlTfl €3. 3°fl 33. ^ ^ofl 3€- 3-33 =3.333 2:3 333^ 333: 3^ ^°J3 3 
3*3 33-^31 3-§-«"3 3#3 333 33H3#* 3-§-33 3"*a ^-^3 ^ *A* 331 1H9333S. # 
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°i# -a^tb ^-g-a- **ii 'g-'a*}^ ure^i 71#^hm- *>v|sh=- «3 91 ^mh 

(57) >flfl 

3^*8- 1. 

°4##-t-*K12l vfl^- ^^olH ±g_ ^^<>\ %*i7> -SUsfMTn 

^ *3 -a^iaj- si ^-§- **tei*h 

* l #°11 5Sl°H. 

#7l 5<a^ *J ^*e) ^-g- #«^*Rr 

^3 ^ofl ^A}x]^Ai 1+^1- 711 ^11 * *i|2 n'-Bl'^jt. 

4 V7l *)U ^B^^r *«1 #7l A2 ^^-el^^r *)l2 4^^^ SMM^luL. 3«*>^£ 

US] ufl^-.H) 3gA}X|^Xl Ala 5LA>§>7fl ^|l ^ ^]2 ^-«1*>2, 

^■71 ^11 -4!j*el^^ ^fll J*#tHqS\ #71 *|| 2 ^^-el^^r AI12 ^^^21 U J:^1^ ^l^S #^>=1X1 «|-jL, 

#71 afll ^ ^2 ^«-el^# f-^tt A113 ^#nfl^2l fil^-S. »^>5l^ ^* *>fe ^ 

^1 1 »«1 fl<>W. 

#71 ^ 5°J^ 51 ^* ^^>^ 

vfl^-o!] ^a>a1t11 WW z\U 4#^^5i JMM^ n^s. ^111 »#^# ^}s\n ^, M-°l^l 4# 

Cfl^2l WJAVA1?! ^|2 ##^* l-«fl 21-^-3. #A>Sl7fl ^01 ^5-51^* ^Hl^>3.. 


•£7j)s-^ ^-2003-0013931 


#7l 4)2 *A>^o| ^ oi]<H^^r 7>7|2 *t*l£H #7l q-ol*) sq-^a-cfl^ cq ^ ^ 4|2 ^cfl^^ ^aVa^I^t 4] 

3J-#-§- 2:1- <>l-g-*M ^-nfl^A>«>^ HS-^eHH #7l c^l-eiH ^H]*! ^ 

2^ %«mh*i sh-m. 

s.^^e)ii-7>^^ °j##**i-#£i vjjf- ^Tii^oflAi ^>4^o.s. ^st*}^ ^<g=i7fl ^-g-^^^i/ii 

^-a}. ^.A]ofl «8a>%^- ^tfl^ofl tq-sf 4^3] 4|-§-e]€ 3^)^1 ^Us)*l tj* ^is M-S^XI ## 

SlTfl ^ g ;g.g. ^-S^a}^; 

#7l 5^ ^ 4)-g-Bl ^-g- %SMl*HH ^^Ml ##=l£r 3^%$\ %^S. 37l« #7l Cl^l-^O) -^a} 

#71 o>q-5L^ %^-7flS.^-B|Sl 3*!#* M^tt >HS. t)-* ^SS. #^1^4 «>-£-3} 3^#S} ^3.7} i3*^JS|<H # 
3)^-6. 

#71 #*g= ^HSJ- *fi ^-g-51 ^-g- ^dt/tVfe 

tB^-ofl ^ah^ M-^-*>7fl *Hl ?J ^12 ^*el^2l- ^sU}^ ^«lS>aL, 

#71 4U ^^-e)^^- 411 3|-#cfl <* 3 ^ > ^v 7l ^ 2 AP^-e)^^ 412 ^-#tfl^5) %-k WA9]5L, #7l ^wVa>^^- 
#71 412 ^°1H *H3 4#tfl^51 #71 411 H*l 413 ^#^2} ^ ^3. #^5)^1 ft* 

^ M-*«h7fl #A>Ej7ll 5* ^3 °.3..*Hr H3.aie|Sl 2^ **MI. 

7. 

* 5 #°fl 

#71 ^*el 3-8- 

ZL21 ^^-on ^A^i^ A-ls. 3.^>\] *«1 fl *l|2 ^S-sl^* t^ISM. #71 411 4!j«-el^^ 411 ^t^s\ 

^11 *^>^-fr *8fl Sl^S. ##S)7fl #71 412 412 4#cfl^Sl *^M^ ^12 # 

»«l 21^- S *a>S| Tfl *>al, #71 411 S 412 ^13 4#cfl«21 ZLtflS. 413 ##^* » 

3)1 SHf-3. #^>5l7ll «VaL, 

#71 411 ^ 4l3't-^<>fl ^-^8 ofl^'S* ¥2 ^ -13*1=1^ #7] 411 S 413 4#cJ)33 # 7 1 ^12 ^#cfl«21 
#5* 4^711 3^*>?)1^ #^1- ^**l-fe 411 ^ 412 ^^S.^*^^^- ^7>S. ^-Hl*}^ ^-^8 2.3, 

=S.a]El£l 2^ %* v ^l. 

*i 5 #<hi sa^-H. 


- 11 - 


1 

^711^ ^2003-0013931 


#7l %^ ^ H ^*e1 3-8- 

vflJf ofl ^A>Al7fl ^^E|<H ^11 ^Cfl«£l ^2)-Al^ *l|l W*}^ ^}*\7\) *M. ^M*l *)-# 

#7l »12 ##^1 ^ ^M 7 ,^ 2. ^*lsq<>l #71 ^cfl^S] # ^ X\}2 sj-#cfl<*2l >&A>Al^ aJ-7) 

*)U 3 #4 ^^ol q-^XI ^S\n *3 ^tfl^SI ^4^l7lfe *\}2 ^Sl^; 

#71 ^12 ^em-l- -f-^ftb *|3 ^#cfl^5l #71 *fl2 ^#31^3 #3% ^t}7\) 

*)i 5 ^-oii sa*H-H. 

#71 3:<an $ ^^-51 #*MiaHW q-el-*l-7ll ##slfe 3^1^ ^S#^l ^<>l7l ^sfl ^€ tt^ 

^l-^t: ^7}3_ ^-Hl^ 3* ^-!>3. = 3.^1 2^ %«M1. 

10. 

#71 £| 3 = 2] #.5.3.^ 3 <9^>*i- #71 ^i-felH ^.2.3. ^ ^S^M^oL #7l tq^SlM ±x}<$*\ ^-tg 

€ *)-## 71 if ^^M + SM" =5l## ^Bltl, 

^71 nl^s-sflol i^fe u)xl^-P>ol3.S.°l&| t^l^M 3-§- ^±3- «fe HS.^£l21 3i™§ %«M1. 

11. 

*)1 5 #">fl SW^i. 

#71 J^He)#Jl3.^-&|£l °J##* #71 i^l^H ^0.3. ^sq^ *}tt WHel^-i: t=1 ^wI^jI, 
#71 r^l^H ±Att ^^l^H 3* ^8°. 3. S>±f ^3.^2} #*ML 

12. 

*)1 6 #°fl 5fl°H. 

#71 4 v 7l #^3.7> " C" ^Hfl7> SlTll #71 %*H^>1- 0 1 ufl^^ ^-fr S-^o. 3. 

hs^bis} 2^ **mi. 

13. 

*ll 7 * *)1 8 # § tb fl-ofl 5a<>W, 

^■7] ^^oflA^Bl #71 ^^^1-AlSl %^S.7\ " L" ^> ^Efl7> £] 7)1 #7l %«}-^>-i-ol Bfl^m 3* ^^^-S. «>fe 
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